SUCH rapid advance has occurred over the past few years in the surgical treatment of disease of large arteries that this work is no longer experimental and is now soundly established. The majority of cases are due to arterio-sclerosis which involves certain segments of the vascular tree, leaving the remainder relatively free from disease. The most frequently involved segments are:
1. Superficial femoral artery and upper part of popliteal artery. 2. Common iliac artery. 3. Aorta up to the level of the renal arteries. 4. -Bifurcation of common carotid artery. 5. Origin of the vertebral artery. 6. Coronary arteries. 7. Cerebral arteries. While the disease is segmental it always involves multiple segments, and treatment of one segment must take into consideration any other segments involved.
ARTERIAL DiSEASF AS IT AFFECTS INDIVIDUAL ARTERIES.
Femorro Popliteal Artery
Femoral artery disease usually only causes symptoms when thrombosis of the affected area occurs, and these are intermittent claudication, rest pain, and gangrene. Intermittent claudication is due to the fact that the collateral circulation is unable to carry the large blood supply required for exercise, and rest pain occurs when the collaterals are themselves narrowed to such an extent that they are unable to supply enough blood for the limb at rest. The usual cause of gangrene is digital artery thrombosis following trauma and infection of a digit, as the blood supply required to combat infection is not available, and the infection spreads rapidly, causing thrombosis of the digital vessels. Emboli from the primary clot may also cause gangrene by blocking the digital vessels. If intermittent claudication is present in a patient without ischaxmic heart changes, then relief of the obstructed femoro-popliteal artery is justified, but if cardiac ischa!mia is present then relief of the intermittent claudication may permit the patient to walk so far that he dies of a coronary thrombosis. However, even in the presence of cardiac ischxmia, relief of an obstructed femoro-popliteal artery is justified for the presence of gangrene or threatened gangrene, as it may save a limb, and the operation itself does not cause any more upset to a patient than an amputation. As the superficial femoral artery and upper part of the popliteal artery are usually grossly affected, but the common femoral artery and lower part of the popliteal artery relatively normal, the best method of treatment is to do a by-pass operation, joining the common femoral artery to the lower part of the popliteal artery. While a homograph is probably still the best material to use for the by-pass, woven Teflon is likely to prove equally satisfactory. Due to the gross amount of disease commonly present in the superficial femoral and upper popliteal artery, endarterectomy, at this site, is usually not advisable.
Case Examples.-Mr. G. T., age 53, complained of intermittent claudication in both legs, which was much worse in the left, for about eleven years, and had had a left lumbar sympathectomy performed in 1949, the intermittent claudication had become much worse over the past six months. On clinical examination no pulse was palpable below the femoral in either leg and the left foot was colder than the right. Femoral arteriogram showed that the left superficial femoral artery was narrowed in its upper third and completely blocked in its lower two-thirds. On the 26/6/59, using a Rob technique, a Teflon synthetic prosthesis was inserted into the left leg, to by-pass the block, and anastomosed above to the common femoral and below to the popliteal artery. The following day the posterior tibial artery was easily palpable in the left leg. On the 14/9/59 his condition was very satisfactory and there had been marked improvement in his initermittent claudication distance.
Mr. W. McG., age 42, complained of intermittent claudication in his left calf on walking 100 yards and pulses were absent below the femoral. A left femoral arteriogram showed a block in the superficial femoral artery about 4" in length, commencing in the mid-thigh. On the 9/6/59, through incisions in the mid-thigh and popliteal space, endarterectomy was carried out, using Cannon's knives and the blood flow through the femoral artery re-established. On the 13/7/59 he was able to walk from Finaghy to Carlisle Circus, Belfast, a distance of about five miles.
Coimnon Iliac Artery.
Involvement of the common iliac artery with secondary thrombosis, which may be bilateral and often extends into the lower end of the aorta, results in intermittent claudication of the buttock and thigh. Because it is high up the vascular tree, a good collateral circulation is usually available, and gangrene of the foot rarely follows unless it is accompanied, as it sometimes is, by a femoropopliteal block when there would be added the syndrome referred to in "1." Again, whether or not treatment should be carried out at this site will depend on whether or not the patient's cardiac condition will permit exercise after the condition has been treated. At this site endarterectomy is the method of choice because only a short segment of vessel is involved and experience has shown that it is comparatively easy to clear with a good clinical result.
3. Abdominal Aorta.
Thrombosis of an arterio-sclerotic abdominal aorta causes what is usually referred to as Leriche's Syndrome, and this consists of fatigue in the legs, inability to maintain an erection, and bilateral intermittent claudication of the legs extending up to the buttocks. When the aorta alone is involved there is very little risk of gangrene to the lower limbs, but when it is accompanied by a femoro-popliteal block there is a grave risk of gangrene in the limb. Occasionally the thrombosis may extend upwards to involve the renal arteries and this results in hypertension (Goldblatt kidney). The usual treatrnent is endarterectomy of the abdominal aorta, and if necessary the renal arteries are also cleared. Sometimes, however, a trouser graft is employed or a trouser prosthesis. This is inserted so that the upper end is anastomosed to the aorta above the block and the two lower ends to the common iliac arteries. 4. Common Carotid Arrtery.
Stenosis at the bifurcation of the common carotid artery may be either partial or complete. It causes episodes of paralysis of the opposite arm and leg, and occasionally blindness of the eye on the same side as the involved artery; and also sometimes speech, and more rarely, swallowing are affected. Complete stenosis is untreatable at present, but it is very important to recognise the cases of partial stenosis as they can be easily treated with good results. With partial stenosis, the clinical course is episodal, and it has been suggested that episodes of paralysis occur when the occluding plaque of arterio-sclerosis is temporarily enlarged by a small hamorrhage behind it, or by a temporary clot building on the plaque, or by a small embolus passing upwards, or when any cardiac condition occurs which temporarily reduces the blood pressure so that insufficient blood is reaching the brain for a short period through the stenosed artery, for example, with an attack of paroxysmal tachycardia or a coronary thrombosis. It is estimated that about 20 per cent. to 25 per cent. of all strokes are due to partial occlusion of the origin of the internal carotid artery, and the diagnosis can be made by the history of episodes of paralysis, the presence of a murmur over the carotid bifurcation, and by an arteriogram of the common carotid artery which will show a filling defect at the origin of the internal carotid artery. Treatment consists of excising the plaque of arterio-sclerotic tissue, and to do this the blood supply to the brain must be clamped off after exposure of the bifurcation of the carotid artery. In order to prevent cerebral damage during the time that the arteries are clamped off, either a by-pass must be temporarily put in between the upper part of the internal carotid artery and the common carotid artery or the operation must be done under hypothermia at about 290 C. At this temperature the blood supply to the brain can be safely cut off for about twenty minutes while the plaque of atheroma is removed. If the condition is bilateral the second side is done about three months later. .5, 6, and 7. Vertebral Coronary and Cerebral Arteries.
At present there is no established treatment for arterio-sclerosis of the vertebral, coronary, or cerebral arteries.
ITHE TREATMENT OF ANEURYSMS.
An aneurysm of the abdominal aorta will rupture and cause death within a few years of its onset, and there is also the risk of emboli passing downwards and causing gangrene of the limbs. Consequently all of these cases should be treated.
Thc I)cst miiethod of treatmiienlt is by excisionl of the lumbar aorta and upper parts of the commmon iliac arteries andl replacement with either a prosthesis or a homiiograft. If the renial arteries are involved this is not possible w\ithout hvpothermia, which is inadvisable with present techniique, on account of the large amount of shock associated with the operation, and wiring of the aneurysm is a safer operation.
Peripheral aneurysms, for example, of the femoral or popliteal artery, are also usually due to arterio-sclerosis, but on rare occasions may be due to trauma. The condition presents as a pulsating swelling in the affected area, and the main danger is that emboli may leave the sac and pass down the distal vessels, causing gangrene of the limb; rupture may also occur. Because of the very high risk of gangrene, all these aneurysms should be treated and the present method consists of ligating the vessel above and below the aneurvsm and putting in a by-pass graft. As only a short segment is required, a saphenous vein graft is satisfactory, but a homograft artery or prosthesis nmay also be used. A dissecting aneurysm is a rare but usually fatal conidition. The patient complains of a very severe pain in the chest, back, and abdonmeni, and as the aneurysm spreads downwards the pain also spreads down and may eventually involve the lower limbs. There is associated collapse, but commonlv the blood pressure does not fall in the early stages, and this is a point of differentiation from coronary thrombosis. On rare occasions natural cure may occur by the dissecting aneurysm re-entering the normal lumen, but in the vast majority of cases the dissecting aneurysm ruptures,causing rapid death. If a case of dissecting aneurysm is suspected, a retrograde aortagram should be carried out and if the diagnosis is confirmed immediate operation is indicated. At operation, the aorta is opened by a vertical incision at the lower end of the dissecting anieurysm after the aorta has been clamped above and below. A new opening for the dissecting aneurysm is then made into the normal lumen by suturing the intima distally anid the aorta sewn up. When the new opening has been made into the normal lumen the dissecting aneurysm collapses, and this is followed by thrombosis and fibrosis of the tract.
Case Example.-Mrs. B. S. was well until July, 1957, when she noticed a sudden pain in the lower abdomen of a crushing nature associated with vomiting and sweating. This pain recurred a year later and she then noticed that her abdomen was swollen. On examination 25/5/59 she was found to have a huge abdominal aneurysm which had marked pulsation, and the patient's only complaint at that time was the presence of a "clock" ticking in her abdomen.
On the 30/6/59, through a long paramedian incision, a huge aneurysm of the abdominal aorta about 12" in diameter, which extended from just below the renal arteries to just beyond bifurcation of the aorta, was found and the aneurysm resected. The aorta was joined to the common iliac arteries by inserting a Teflon prosthesis. Histology showed that the aneurysm was due to atheroma. On the 14/9/59 she was perfectly well with normal pulses in both legs and feet.
COMPLICATIONS OF CERVICAL RI B. Arterial symptoms from a cervical rib are extremely rare and when they do occur thev are associated with a very large cervical rib which presses on the subelavian artery, causing dilitation of the artery just beyond the pressure area, and in this dilitation, thrombosis occurs. Periodically, pieces of dot are detached froml this area and pass distallv to block the bifurcation of the brachial artery. This results in pain in the muscles of the hand and forearm on exercise, particularly exercise with the arms elevated, a feeling of "pins and needles" in the hand, and pallor or cyanosis in the hand particularly on elevation of the limb. The radial side of the hand is usually involved first and most prominentlv. The svyndrome occurs in episodes, each episode being due to a fresh embolus. These cases of large cervical rib with involvement of the subclavian artery are associated with a prefixed cervical plexus, and therefore pressure on the cervical plexus does not occur so that mixed arterial and nerve lesion syndromes do not occur. Treatment consists of removal of the cervical rib and, if necessary, part of the first thoracic rib until all pressure is removed from the subelavian artery. A cervical svmpathectomv is done at the same time.
HOmOGRAFT VERSUS PROSTHES I S. At present the most controversial topic in degenerative vascular surgerv is whether or not a homograft is superior to a synthetic prosthesis. A homograft is a graft which has been taken from a post-mortem human body, and a synthetic prosthesis is a tube of some such material as nylon or terylene. While there are manv people who advocate one or the other, general opinion is that homografts are superior but that the most recent prosthesis, namely, woven Teflon, may prove as satisfactory as a homograft. The collection of homografts, their storage, and preparation for operation, is an extremely skilled and difficult procedure requiring a large amount of manpower and fairly expensive equipment, and it would thus seem that if a satisfactory synthetic prosthesis has been produced, except for the very specialised centres with a homograft bank already functioning, the synthetic prosthesis xvill be the most commonlv used in the future.
